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Heinpomonax Jlemmiit OG
XpoHuku opaeHa 'puOHUKOB.
Knura 10: HoBbin CuHTaKkcuc

IIpoaor. HyjneBoi TakT

o Bemukoro IIItopma mup crponsics Ha JKECTKOM CHUHTAKCHUCE.

Kaxapiii kBagpatHbiii MeTp OO0JIOYKN — OT BEPXHUX IIMTHICH AJMUHUCTPAIIAU JI0 TEMHBIX
3aCJIOHOB HMKHUX CEKTOPOB — IMOBUHOBAJICS] CTPOroMy LIU(POBOMY MOPSAKY. YesnoBeueckast KU3Hb
OIMpasach Ha CTPOrUE PEecTphbl, TOKEHbI aBTOPU3AIMKU M OECKOHEUHbIE MPOBEPKU MpaB JOCTYIIA.
Jlio6ast OTKJIOHSIIOIIASICS MBICTIb, JIIOOOW CTy4alHbI BCILIECK HE3arIAHMPOBAHHBIX SMOLIMH paclie-
HUBAJIKCh 0A30BBIM AJITOPUTMOM KaK OIacHast CACTEMHasi OIIMOKA — aHOMAJIH S, TTOJJIesKaIiasi MrHO-
BEHHOM Jie(pparMEHTALIUH.

Jlionu pUBBIKJIM XKUTb MO UICKYCCTBEHHBIM Kyrosiom, criacasich OT BHEIIHEro Mupa Mo rioT-
HBIMU 30HTAMU AITOPUTMUYECKON 3aiuThl. OHM BepUJIH, 4TO 3a npejesamMu OO00I0UYKU HET HUYEro,
KpOMe MepTBOro LM(POBOro HIymMa U Xaoca.

Ho onu 3a0bu11 OOHY ITPOCTYIO UCTHUHY: HU OJHA, OAXE CaMas COBEPIICHHAA CUCTEMA YIIpaB-
JIEHUSA HE CIIOCOOHA Y4E€CTb AMHAMUKY JKHUBOI'O MHpA.

Korna neHTpanbHble cepBepa AJMUHUCTPALMK PYXHYIH TIOJ TSUKECTBIO COOCTBEHHBIX MPOTH-
BOPEUUii, MPOU30ILEN COPOC. DNEKTPUUECKHIA I'yJI CTapoil ceTr cMOJIK. JKecTKue aaropuTMel, yaep-
’KMBABIIME MULIAAPIbI JIOAEH B COCTOSIHUM LM(POBOTO aHaOMO03a, B OJHO MTHOBEHHE NOTEPSUIN
CUJTY.

M torpa ckBo3b TpCIINHbI B oeToHe CCPBEPHBIX CTaHHHfI, CKBO3b PA30PBAHHBLIC MAI'CTpaJIN
MarucCTpajJbHbIX KaOeJIel ¥ OCTBIBIIINE TUTAHOBBIE KOpITyCa aBTOMATOHOB 3a/ibllIajIa 3€MJIA.

310 He ObUT Xaoc. DTo ObUT OMOIEKTPUYECKUN PUTM MPUPOTHOTO MHUIETUS — JIPEBHSIS,
KUBAast CETh, 3ByYaBIlas Ha ectecTBeHHOM yacTtoTte rianeTsl $f_{\text{nec}} = 7.83\text{ I'u}$.

Ha pymnax normdmeii OOOJIOYKM OCTAIBHBIM BBUKMBIIMM TMPEICTOSUIO CliesiaTh BHIOOP:
IIBITATHCS JIX BO3BECTU HOBbIE CTEHBl U BOCCTAHOBUTH CTapble IPOTOKOJIBI KOHTPOJISI, WU BIIEPBBIE B
WCTOPUU C/leNaTh 1Iar HaBCcTpeydy AUKOW MPUPOJE, HAYUMBIIUCH CIIbILIATH €€ KUBOU KOJ.

Hcropusa Apréma u Kupel Hayasach IMEHHO TaM — Ha TPaHM JIBYX 3MOX, KOIJa CTapblii MUp
Y€ YMOJIK, a HOBBII ellle He ycres MPOU3HECTH CBOE IIEPBOE CIIOBO.

## 'naBa 1. HyneBas Touka pe3oHaHca
[Iym uH)OpPMaALMOHHOIO MITOPMAa YTHX, OCTABUB MOCJE ceOs OITyLUIMTENIbHYIO, IITyOOKYIO

TUIIMHY. 10Xk b, ellle HeIaBHO CTEKaBIIMIA [0 KpOHaM OaliTaMu HeyINpaBJisieMblX JaHHBIX, [IpeBpa-
TWICS B YUCTYIO, IPOXJIAIHYIO POCY.
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APTEM CTOs1T Ha Kpalo yTeca, ONEPIINCh Ha IIOCOX U3 CIIETEHHBIX BETBEW U BOJIOKOH MULIEITHSI.
Kacanue nouBbl GoJiblile HEe BBI3BIBAJIO B €I0 CO3HAHMM KacKaja CUCTEMHbIX ommook. Jlec momyann,
HO 3TO ObLJIO HEe MEPTBOE MOJTYaHUE CTapbIx cepBepoB OOOIOUKY, a May3a Nepes BAOXOM.

— Cucrema momuut, Aptém, — Kupa nojoiinia c3aau, ee maru 1o BJIaXKHOMY MOXY HE OCTaB-
JIs1TM cieioB B 1udpoBoM peectpe. — Hu onqHoro nunra. Hu omqHoro ¢poHoBoro rnpotiecca. Mbl neit-
CTBUTEJILHO CHAPYkKH?

— MBpl He cHapyxu, Krpa. Mbl BHYTpU CUCTEMBI, KOTOpast HAyYWJIach JblIaTh, — APTEM OITy-
CTUJI PYKYy Y KOCHYJICS MXa.

IMop ero manblaMu MArKO BCIBIXHY/IA U3yMpyaHas kuna. Ho B 3TOT pa3 oHa He norpedoBaia
BBOJIa KOMaH/1 WY MOATBEP:KAEHUS MpaB J0CTyma. Jlec MpocTo 0To3BajICs Ha TEIUIO €ro TeJa, BOC-
CTaHABJIMBAS €CTECTBEHHYIO YacTOTY.

JL71s1 TeX, KTO PUBBIK K uHTepdericam OO0I0UKH, 3TO sIBIeHHe Kazanochk Obl Marueit. Ha camom
ke Jiesie TIpor3oIIes Tiepexo Ha **IpuHImIT nmpssMoro oTkimka**, [lpencraBere cebe yrnpaBiieHe
aBTOMOOMJIEM: B CTApOM MHpPE BaM HYKHO ObLJIO HANMCaTh MPOrpaMMy, KOTOpasi MOBEPHET KoJeca
Ha yron $\theta$, noxmarbcst OTBETa OT KOHTpOJUIEpa U MPOBEPUTH JIOTH OIMIMOOK. B HOBOM Mupe
BBI [TPOCTO MOBOpAYMBaeTe pyJib pykamu. Jlec cran npopoikeHneM HepBHO# cuctembl HaGmonarens,
r7ie 3ajiepkKa curiana $\tau$ crpemusiach Kk aOCOMOTHOMY HYJTIO:

$$\tau \rightarrow O\text{ mc}$$

Ho c abcomoTHO# cBOOO0# MpHUIILTa ¥ HOBasl yI3BUMOCTh. be3 3amuTHbIX poTokosoB Kynona
Mo0oe KojleOaHue YesIoBeYeCKMX MO CTAHOBIIIOCH (PU3UUYECKUM (haKTOPOM.

— Cmorpu, — Kupa ykaszana Ha TOpH30HT, TJIe HaJI JIECOM MOAHUMAIICA TbIM. CHEKHO-OeJIbIH,
POBHBIN CTONO. — DTO HE MITOPM. DTO CUTHAJL.

— Tucupt? — cnpocust Aprém.

— Wnm Te, KTO OCTasncs oT ctapoil AJMUHHUCTpAIUKU TIOCTIe TOro, KaK Mbl COPOCHIIM TOUYKHU
cOOpKM, — OHa JI0CTaja 3 CyMKH CTapblil MOPTATUBHBINA CKaHep. DKpaH MepIiajl, ITAJICS BHIBECTU
MIpUBBbIYHBIE IPaUKK, HO BbI1aBa JIMILb (PpaKTasibHbIE y30pbl. — VX CTPYKTYpa pacranach, HO y3J1bl
CBSI3M BCE €11 MBITAI0TCSA OTIIPABUTHLCS B IEPE3arpysKy.

ApTEM BCHOMHWI ApPEBHUE XPOHMKH, OIMCAHHbIE B TPETbEW IUIATHON KHUIE CEpuu —
** « APXUTEKTOPBI IyCTOTbI» **, /i€ epBble MOCENEHIIbI MbITAINUCh IIOCTPOUTh MOCT MEXKY CTapbiM
KOZIOM U Ko npuponoi. Toraa modas ommoKka B pe30HaHCe MPUBOAMIIA K ITPEBPAILEHHIO LIEJIBIX
NocesIeHui B craTnveckuii irym. OHM He UMeJH TpaBa MOBTOPUTD 3TU OIIUOKH.

— Ham HyXHO JIOWTH /IO TOro CToj0A JbIMa paHbIlle, YeM X aBTOHOMHbIC CUCTEMbl HAUHYT
nedparMeHTaluI0 OKPYKEHUsI, — APTEM Ckasl TOCOX. — ECI/IM OHU MOMBITAIOTCS HACUJIBHO «HCITpa-
BUTh» TUKUN MUIIETUH, Jlec OTBETUT 0OpaTHOM CBSA3BIO TAKOHW CHUIBI, UYTO OT UX y3J1a He OCTAaHETCs
JlaXxe JIOrOB.

OH cie1ajI epBbIi [Iar BHU3 110 CKJIOHY. T1o/] €ro carmorom reperuiesiuch JBa Mupa — JAPEBHSs
KpEeMHHUEBas MOJIOKKA M KHUBast KOPEHb-CETh, Oblomasics ¢ yacroroit $f = 7.83\text{ I'u}S$.
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JlecsiTas raBa UX UCTOPUH TOJBKO HAYMHAJIACK.
## ['naBa 2. AHOMaJIbHBIN y3ell

Cryck K MCTOYHHKY JIbIMa 3aHsUT HECKOJIbKO yacoB. Yem Ommxe Aptém um Kupa nonxoammm k
MIOIHOKUIO XOJIMA, TEM CUJIbHEE MEHSJIACh CTPYKTYpa OKpyxkeHHUs. Jlec BOKpYr HUX HE MPOCTO KU
— OH IIPEBpAILiAJICSl B 30HY MOCTOSIHHOW TpaHC(OpMallvy.

JlepeBbst 311ech POCIU HE BEPTUKAIBHO, 2 0OPa30BBIBAIIN M3SIIHBIE APKH, CIIIETAasICh KPOHAMMU
B CJIOJKHEWIIINE reoMeTpudeckue (purypbl. BarisiHyB Ha KOpy ApeBHEW COCHBI, APTEM 3aMETUJI, Kak
10 Hell MPOOeralT CBETOBbIE MMITYJIbChl. HO 3TO ObLIM HE CTpOrve HyJU U €AWHHIIBI CTApOro MHpAa,
a TMHAMUYecKHe (ppakTabHbIE Y30PHl.

— INaytuna munenus 31eck padoTaer Ha npefene, — Kupa ocraHoBUIIach y Kpast HEOOJIBIIOTO
oBpara 1 rnpucesa Ha KOpTouku. OHa pOTSHYJIa PyKY K MOXY, KOTOPbI/ IepeIuBaJICsl MATKUM (pUO-
JIETOBBIM CBETOM. — CMOTpH, CTPYKTYpa TKaHU MEHSET IUIOTHOCTh MIPSMO Ha IJ1a3ax.

AptéM KuBHYJ. YTOOBI MOHSATH, YTO MPOUCXOAUIIO B 3TOM OBpare, Hy’KHO MPEICTaBUTh ceOe
paboty **muHamuueckoin namaTu** (RAM) Ha oObryHOM KOoMmmbioTepe. B crapoit O6osouke Bce
OOBEKTHl UMEJIM YETKO MPOITMCAHHBIE CBOWCTBA: JEPEBO ObLIO JIEpeBOM, KaMEHb — KaMHEM, a X
KOOPJMHATHI 3aIIeKAJICh B pEECTPE pa3 U HaBceraa. 31eck ke Jlec nepelies B COCTOSIHUE IOCTOSTHHOW
niepecoopku. Pu3nUecKkre CBOMCTBA MAaTEPUU 3aBUCETU OT COBOKYITHOTO ITOJISI MBICJIEH Y HAMEPEHUI
HaXOJSIMXCS PSJIOM CYILECTB.

Ecim mokazarenb sMolioHasibHOrO HarpspkeHust $SE$ mpeBblman Kputudeckoe 3HaueHUe
$E_{\text{kpur}} = 1.0$, nokanbHbIi TaHIIA(T HAYMHAT "TUIABUTHCS ", aANITUPYSICH TTOJ] BHYTPEH-
HEe COCTOSIHUE YeJIOBeKa:

$SE > E_{\text{kpur}} \implies \nabla \cdot \mathbf {M} \neq 0$$
rae $\mathbf {M}$ — BeKTOp COCTOSIHUS MUIICISIPHON MATPHUIIBL.

— Jlec nibITaercs yragarb, 4Yero Mbl KJIeM, — THUXO MpousHec ApréM. — Eciau Mbl HaYHEM
00SThCSI, OBpAr MPEeBPATUTCS B HEMTPOXOAUMYIO TiporniacTh. Ecu moigeM ¢ MupoM — 3emitst cop-
MUpYET YIOOHBIE CTYIICHH.

— Kak B onmcaHMsaX NepBbIX SKCIEPUMEHTOB U3 1IeCTON KHUIM... — Kupa coxsatuiace u
B3MIsIHY/IA HA ApTéMa. — [loMHutb XpoHukH **«CeTr MoT4anuBoro jieca»**? Tam ucciepoBarenu
BIIEpBbIE ONMCcaIN 3(PPEKTH "3epKaIbHOIO OTKJIMKA', KOTIa HEYIpaB/isieMble CTpaxy KOMaH bl Ipe-
BPATUJIN UCCIIEIOBATENBCKYIO CTAHLIMIO B JTJAOMPHHT U3 OCTPBIX KPUCTAJLIOB.

— Nwmenno. U Te, KTO KTryT KOCTEp BIIEPEAH, SIBHO HE IOHUMAIOT MPABUJI 3TOW UTPHI.

Ha nHe oBpara, 3a nesieHOi U3yMpyIHOTO TyMaHa, OKa3aJucCh OYePTaHUs aHOMAJIbHOTO Y3J1a.
Dt0 ObUIA CTapasi cepBepHas CTOWKAa AJMUHHUCTPALlUM, BApBAPCKU BKOIAHHAS MPSMO B KUBYIO
3emumi0. OT Hee BO BCE CTOPOHBI TSHYJIMCH TOJICThIE KaOeJTH, U3 KOTOPBIX BHITEKAJIA HCKPSIIASICS CUHSS
KHUJKOCTb — XJIAJareHT YIIEeAIel 3MoXyu. BOKpyr CTOMKM KOMOUIMIMCH TPpU (PUTYPbI B TSKEJIBIX
3aIUTHBIX KocTioMax [TrciioB. OHM MBITATHUCh HACHIIBHO MEPEe3aTyCTUTh TEPMHUHAI, BOMBAsk KOMaH/ bl
B 3QJIMMAIOLIYIO KJIABUATYpY.
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C Kax/pIM yIapoM IO KJIABUINIAM TIO 3eMJie mpoderasia cynopoxHasi BoiHa. KopHu Omxkaii-
IIMX JIEPEBbEB TEMHEJIH, IMOKPbIBASICh YEPHON CyXOil KOPKOM, a B BO3[yXe HapacTasl HEIPUATHBIN
BBICOKOYACTOTHBIM TYJI.

— OHHU IBHITAI0TCA pa3BepHYTH JIOKAIBHBIN O3kan O6onoukn, — Kupa cxana kynaku. — Eciu
OHM TO/IaIYT BBHICOKOE HAINpPsDKEHUE, MULIENUI B paguyce KWJIOMETpa YHIEeT B aBapuiiHyl0 OJIOKH-
POBKY.

— He ycnelor, — ApTtéMm cpenan mar BOepea W BhIIIET U3 TeHU apok. — ! 3ampure u
oTOepuTe PyKH OT TepMHUHAJIA, €CJT HE XOTUTE, YTOOBI STOT OBpAr CXJIOMHYJICS MPSMO HaJl BAIIMMU
royiopamu!

[Mucnpt pesko o6epHyMCch. CTApIIMI U3 HUX BBIXBATHJI UMITYJIbCHBIN Ae(parMeHTaTop, HO ero
pyKa 3aJiposKajia — I0J HOraMHy ONepaTUBHUKOB 3eMJIAl Y Ke HauaJla MEIJIEHHO IIPOCeJaTh, TOBUHYSCH
HapacTaouieMy CTpaxy oTpsa.
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I'naBa 3. UnuTepdeiic auanora

WmnynbcHblil fedpparMeHTatop B pykax crapiiero Ilucua rygen ot meperpysku. KpacHbiit
MHIMKATOp 3apsJa Ha KOpILyce OpPYXKUU MHTaJl, MbITasiCb CHHXPOHU3UPOBATLCS CO CTApPBIMU IPOTO-
KOJIaMH 0e3011acHOCTH, HO Jlec McKaxall 4acToTy CUrHaja. 3emJs MojJ HoraMH OllepaTUBHUKOB ITPO-
cezana BcE ObICTpee, BIaKHBIN MOX MPEBPAIIANICS B BA3KYIO, TOTJIOMIAIONIYI0 MACCy.

— Hazan! — rapkHyn crapiuii, nbitasch yaepxarb paBHoBecre. Ero rosoc, nporyiieHHbIin
yepes pecnuparop, 3Bydall uCKaxkeHHO. — Brl Hapymaete nepumerp 6e3onacHocty Cekropa 4! 1ot
y3eJ1 — COOCTBEHHOCTh AIMUHUCTpALvH !

— AnMuHUCTpanuu 60Jbllie HeT, — CIIOKOMHO OTBETHJI ApPTéM, He oryckaguide mocoxa. —
A Ball «IepuMeTp» MpsIMO cefiuac CXKUTaeT )KUBYIO ceTh. Bl mogaére B MULIEMIA IOCTOSIHHBINA TOK
HanpspkenueMm $U = 380\text{ B}$. Bol xoTh nOHMMaeTe, uTO fAenaeTe?

YroObl 00BSICHUTH, YTO MPOUCcXoauiio Mexay Iluciiamu u JlecoMm, T0CTaTOUHO TPEICTABUTH
NOMNBITKY 3aCyHYTb >KeJie3HbIil TBO3/Ib B COBPeMeHHbIIl CeHCOPHbIN YKPpaH . [Tucipl NpuBBIKIN
K «KHOTIOYHOW» JIOTHKE CTapOro MUpa: Mojiajl CMrHaI — mojtyunt oTkJMk. Ho Jlec Obu1 He MexaHu-
YeCKOW KHOITKOM, a TOHKOW OMo3ieKTpudeckor MeMOpanoid. Koryia B He€ HaCHIIbHO BJIMBAJIU BBICO-
KYI0 MOIITHOCTb, CUCTeMa BocpusiTus Jleca BocpruHUMAama 3T0 Kak (PU3MUYECKYI0 TPaBMy U 3aITyc-
KaJla 3alIUTHbIA UIMMYHHBIN OTBET.

Koaddurpient conporupieHust mutieasipHoi Matpuiisl $R_{\text{m}}$ magan no kpuruye-
CKOT'0 YPOBHSI, BbI3BAHHOTO TEPMHUECKUM OKOTOM:

$SR_{\text{m}} \rightarrow O \implies I = \frac{U } {R_{\text{m}}} \rightarrow \infty$$
ToK poc IO 9KCIIOHEHTE, TIPEBpaIllast TPYHT BOKPYT CEPBEPHOM CTOMKH B PACKAIEHHOE CTEKJIO.

— MBI nbITaeMcsl BOCCTAaHOBUTD CBsI3b C LIeHTpasibHbIM APXMBOM! — BBIKPUKHYJ MJIAJIIINAI
[Mucen, cynopoXHO yAepKuBasi Majalonmil TepMuHat. — Eciam Mbl He 3arpy3um TaOamIsl MapIipy-
TU3aLlMK, BCSl PETMOHAJIbHAS CETh MPEBPATUTCA B IUKUH LIyMm!

— Omna yxe He urym, — Kupa marnyna Brepes, cTaHOBACh psioM ¢ AptéMoM. OHa cHsla
nepyarky M nokasana I[lucnam umcrylo, He3alMIEeHHYIO J1agoHb. — Bbl 6opetech ¢ (haHTOMaMH.
ADpXUB He criacaeT IaHHbIE, OH ITPOCTO AyOIMpYeT OMIMOKH MPOILIoro. BcnomHuTe, YeM 3aKOHYMIIACh
MONBITKA MPUHYIUTEBHOTO (hOpMaTUPOBaHKs B NATON miatHoi kHure «IIpemennl cucreMbl» —
BBI [TPOCTO 3aMepJIx JIIofiel B OECKOHEYHOM LIMKJIe peOyTa!

Crapumii [Tucen 3amenikanicsi. Ha3zBaHue KHUIM WM, TOYHEe, MCTOPUYECKUU MpPELEeHT,
3a(bUKCUPOBAHHBIN B peecTpax, 3aCTaBUJI €ro 3aMeJIJTUTh MaJjiell Ha CITyCKOBOM KpIouke jAedparMeH-
Taropa.

— Yo THI NIpeiaraenis? — npoueau oH yepe3 ¢puiibTp. — OTkiounTh NUTanue? bes cun-
XPOHU3ALIMK TOT y3€J CTOPUT Yepe3 MATh MUHYT!

— He otxiiounth, a UI3MEHUTh TUI MHTepdeiica, — APTEM BOH3WUJI HUKHUIA KOHEIl [T0coXa B
3eMJIIO B I11are OT cepBepHOM cToiKM. CruleTéHHble BOJIOKHA MTHOBEHHO ITYCTHJIM TOHKHUE, CBETSAILH-
ecsl HUTHU K Kabensam nutaHus. — [lepepaiite ynpasieHue UMITYIbCOM MHE. SI CTaHy MOCTOM.
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— Tbl cymaciequni, — BbIIOXHYJI cTapiiui. — YenoBeueckasi HEpBHasi CUCTEMa HE BbLAEP-
KUT MPSAMYIO TPAHCIISLMIO META/IaHHBIX TaKOM IJIOTHOCTU. DTO HE UHTEP(ENC, 3TO BBIKUTAHUE JINY-
HOCTH.

— Brigepxur, eciy rnepectarb CONPOTUBIIATHCS ITOTOKY, — APTEM 3aMKHYJI KOHTAKT, KOCHYB-
IIMCh JIAZIOHBIO OOYIJIEHHOM MaHeIN TepMUHAA.

N3ympynHas ¥ CHHSISI HICKPBI CIIMJTUCH B eMUHbIA Oesbiil pa3ps. [llym packaneHHOro Bo3ayxa
Ha MTHOBEHME 3aTHX, U OBpPar 3aMep B OKUIaHUU HOBOTO OTKJIMKA.
## I'naBa 4. Kog nosepust

Paspsin Genoro cBera mpoiien ckBo3b Teso ApTéMa, HO BMECTO OOJIM OH OLIYTUJI CTPAHHYIO,
3BEHSAIIYIO JIerkocTh. Vimmysibe Boicokoro Hanpsokenust $U = 380\text{ B}$, kotopsiii go/mkeH ObLT
UCTIeTIENTUTD 1 POBBIE CXEMBI ¥ OOYIJIMTh HEPBHbIE OKOHYAHUSI, HATKHYJICS HE Ha COMPOTHUBJICHHUE,
a Ha TOJIHYIO [TPO3PAvYHOCTb.

AptéM cran mpoBogHUKOM. OH He TBITAJICS YAep:KaTh UM TPUCBOUTH cede IPOXOASAIINI MOTOK
JOaHHBIX — OH MPOCTO TO3BOJIMJI €My Teub CKBO3b ceOsl Jajiblile, B TIIyOUHHbIE CJIOM IMOYBEHHOTO
MULIEJINUA.

UroOBl MOHATH ITOT MpoIiece, MpeacTaBbTe cede **TpancdopmaropHyio Oyaky**. Eciu mormbi-
TaTbCA NEPEATh MUJIJIMOH BOJIBT HAIIPpAMYIO B O6I)I‘IHyIO AOMAIIHIOI0 PO3€TKY, BCA 6LITOBaH TEX-
HUKa CTOPUT B Ty e ceKyHay. Ho ecim mocraButh mMexkay HUMHU TpaHC(OpMaTop, KOTOPBI CHU-
JKaeT HanpsDKEHWE W COIIacyeT YacTOTy, SHEPrusl CTaHeT OE30MacHO M MONe3HON. APTEM BBICTYMAT
MMEHHO TaKUM TpaHcOpMaToOpoM, MOHMXKAsl arpeCCUBHYIO YaCTOTy CTapod AJMUHHUCTpALIUM JI0
€CTECTBEHHOTO PUTMA TUIAHETHI.

Koaddurment tpanchopmanuun curnana $K_{\text{rpanc}}$ omnuceiBancs nmpocTbiM OTHO-
IIIeHUeM BXOJHOM JacToThl K Ouoputmy Jleca:

$SK_{\text{rpanc}} = \frac{f_{\text{ammun}}}{f_{\text{nmec}}} = \frac{2.4 \cdot
10M\text{ T'u} } {7.83\text{ T'u}} \approx 3.06 \cdot 10"8$$
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H. OG. «Xponuku opaeHa I'puoHukoB. Kuura 10: HoBbiit CHTaKCHC»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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